Temporal relationship of blood-nerve barrier breakdown to the metabolic and morphologic alterations of tellurium neuropathy.
The appearance of endoneurial edema early in the evolution of tellurium neuropathy raises the possibility that a breakdown of the blood-nerve barrier (BNB) plays a role in the pathogenesis of the tellurium-induced demyelination. To investigate this possibility, we correlated the temporal onset of breakdown of the BNB with inhibition of cholesterol synthesis and ultrastructural abnormalities in sciatic nerve of weanling Long-Evans rats fed a diet containing 1.1% elemental tellurium. Permeability of the BNB was assessed with [125I]-albumin and horseradish peroxidase (HRP); cholesterol synthesis was assessed by incubating segments of sciatic nerve in vitro with [1-14C]acetate. Cholesterol synthesis was severely inhibited and labeled squalene was accumulating in sciatic nerve at 12 hr of tellurium exposure. The permeability of the BNB progressively increased between 24 hr and 72 hr of tellurium exposure. Membrane-delimited vacuoles, lipid droplets and cytoplasmic excrescences appeared in myelinating Schwann cells at 24 hr; demyelinating axons appeared at 48 hr of tellurium exposure. These observations suggest that factors other than BNB breakdown and vasogenic endoneurial edema are responsible for the initial Schwann-cell injury in tellurium neuropathy. However, the early onset of BNB breakdown may have a synergistic role in the pathogenesis of tellurium-induced demyelination.